Mitochondrial DNA copy number correlates with oxidative stress and predicts mortality in nondiabetic hemodialysis patients.
Oxidative stress is highly prevalent in hemodialysis patients and may contribute to atherosclerosis and mortality. The copy number of mitochondrial DNA (mtDNA) is affected by oxidative stress in blood circulation. This study aimed to test whether mtDNA copy number correlates with oxidative stress and predicts all-cause mortality in nondiabetic hemodialysis patients. Ninety-five nondiabetic hemodialysis patients and 95 healthy subjects were enrolled. Plasma thiobarbituric acid-reactive substances (TBARS) and plasma free thiol were used as indicators of oxidative stress and antioxidant defense, respectively. Mitochondrial DNA copy number in peripheral blood leukocytes was measured by determining relative amounts of mtDNA to nuclear DNA by quantitative real-time PCR. All-cause mortality of hemodialysis patient was recorded during a follow-up of 3 years. Nondiabetic hemodialysis patients showed higher TBARS levels, lower free thiol levels and higher mtDNA copy numbers compared with normal control subjects. The plasma TBARS level was a significant factor correlating positively to the mtDNA copy number (p=0.024). Patients with a mtDNA copy number higher than the median had a higher all-cause mortality than patients with a lower mtDNA copy number (17.0% vs. 4.2%; log-rank test: p=0.038). A 1-log increase in mtDNA copy number was independently related to an increase in the risk for mortality (hazard ratio 21.360; 95% confidence interval, 1.298-351.572). Nondiabetic hemodialysis patients had higher oxidative stress and mtDNA copy numbers than healthy subjects. The mtDNA copy number correlates with oxidative stress and predicts mortality in nondiabetic hemodialysis patients.